Hydrothermal Synthesis of Single-Crystalline Bi₂Fe₄O9 Photocatalyst with Enhanced Visible-Light Photocatalytic Activity.
Submicron Bi₂Fe₄O9 crystals were successfully synthesized by a one-step hydrothermal synthesis method and employed effectively as a visible-light-driven photocatalyst for the degradation of methylene blue dye. Scanning electron microscopy and transmission electron microscopy observations revealed that the as-prepared sample consisted mainly of submicron plates and a small quantity of submicron particles. The ultraviolet-visible absorption spectrum of the submicron Bi₂Fe₄O9 crystals shows two broad absorption edges in the visible region with band gaps of 1.57 and 2.15 eV, respectively. The photodegradation rate of Bi₂Fe₄O9 is more than twice that of TiO₂ for the degradation of methylene blue under visible-light irradiation, demonstrating the excellent photocatalytic activity of these submicron Bi₂Fe₄O9 crystals. The acquired photocurrent densities are 43.3 and 46.6 μA/cm² for visible-light and ultraviolet-visible irradiation, respectively. These results demonstrate that the submicron Bi₂Fe₄O9 crystals are potential visible-light photocatalysts for use in environmental purification and solar energy utilization.